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Application of Miniscrew Anchorage to Assist Scissors-Bite Correction
Abstract
Posterior complete buccal crossbite, also called scissors-bite or Brodie Bite, is usually difficult to be
corrected. In most cases with the occlusion of complete buccal crossbite, the mandibular teeth are
lingually tilted, and the maxillary teeth erupt past their antagonists. When using the conventional
orthodontic treatment to correct the scissors-bite, extrusion of the molars and subsequent occlusal plane
canting frequently occur. Applying miniscrew as direct skeletal anchorage can facilitate the scissors-bite
correction without totally depending on patients’ compliance. Two young female adults, with unilateral
complete posterior buccal crossbite and Angle Class I malocclusion, were treated with fixed appliance,
miniscrews, and a bite block. The miniscrews were inserted into the palatal region of the upper molar and
the buccal region of the lower molar to provide the anchorage for simultaneous palatal / buccal tipping
and vertical control of the molars. A bite block was placed on the contralateral side of the molar teeth to
eliminate occlusal interference. The scissorsbite was corrected without canting of the occlusal plane. The
mandibular plane angle was well maintained and periodontal health was not jeopardized.
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Case Report

Application of Miniscrew Anchorage
to Assist Scissors-Bite Correction
Ting-Ting Wu, Ellen Wen-Ching Ko

Department of Craniofacial Orthodontics, Chang Gung Memorial Hospital, Taipei, Taiwan.
Craniofacial Research Center, Chang Gung Memorial Hospital, Taiwan.

Graduate Institute of Craniofacial and Oral Science, College of Medicine, Chang Gung University, Taoyuan, Taiwan.

Posterior complete buccal crossbite, also called scissors-bite or Brodie Bite, is usually difficult to be
corrected. In most cases with the occlusion of complete buccal crossbite, the mandibular teeth are lingually
tilted, and the maxillary teeth erupt past their antagonists. When using the conventional orthodontic treatment
to correct the scissors-bite, extrusion of the molars and subsequent occlusal plane canting frequently occur.
Applying miniscrew as direct skeletal anchorage can facilitate the scissors-bite correction without totally
depending on patients’ compliance. Two young female adults, with unilateral complete posterior buccal
crossbite and Angle Class I malocclusion, were treated with fixed appliance, miniscrews, and a bite block. The
miniscrews were inserted into the palatal region of the upper molar and the buccal region of the lower molar
to provide the anchorage for simultaneous palatal / buccal tipping and vertical control of the molars. A bite
block was placed on the contralateral side of the molar teeth to eliminate occlusal interference. The scissorsbite was corrected without canting of the occlusal plane. The mandibular plane angle was well maintained and
periodontal health was not jeopardized. (J. Taiwan Assoc. Orthod. 23(2): 50-63, 2011)
Key words: miniscrew anchorage, scissors-bite, complete buccal crossbite

INTRODUCTION

surface of its mandibular antagonists, leading to limited
lateral excursion and posterior excessive gingival display.

Complete posterior buccal crossbite, also called as

There are three main etiologies of scissors-bite. One is

in orthodontic treatment. In most cases with scissors-

width or mandibular transverse deﬁciency in one or both

scissors-bite or Brodie Bite, is difficult to be corrected

transverse skeletal discrepancy with excessive maxillary

bite, the maxillary molars over-erupt through the buccal

jaws. Orthognathic surgery or distraction osteogenesis

1
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1,2

were required to solve skeletal basal bone problems. The

cephalometric film (Fig.1-4) showed an acceptable

nd

difference (Ag to Ag' minus JR to JL) was 20mm, within

3

second cause is the loss of the mandibular ﬁrst molar. In
this case, mesial and lingual tipping of the mandibular 2

molar occurs by combining with overerupted opposing
maxillary ﬁrst molar. The third etiology is lingual tipping
4

malposition of the mandibular posterior teeth. The
sequelae of scissors-bite are constricted lateral excursive
1

movement, and periodontal deformity of the affected
3

teeth.

Conventional orthodontic treatment interventions,

including modified transpalatal arch or lingual holding
arch with intramaxillary or intermaxillary cross elastics,
were proposed to correct the scissors-bite.

4,5

However,

these mechanisms generate extrusive force on the adjacent
teeth and possibly induce an open bite and occlusal
plane cant. To control the open-bite, high-pull headgear

and masticatory muscle exercises should be prescribed,

which meant that the treatment results mostly rely on the
3

patients' cooperation.

skeletal symmetry. The maxillomandibular width
8

the normal range for adults (17~23mm). Therefore, the
skeletal transverse discrepancy of the buccal crossbite was

ruled out. The patient was diagnosed as skeletal and dental
Class I malocclusion with complete buccal crossbite on
the left molars.

Treatment Objectives
The objectives of treatment were to maintain the

soft tissue and skeletal relationship and to correct the left
posterior scissors-bite. The correction strategies involved
intrusion and palatal movement of the upper left molars

and intrusion and buccal uprighting of the lower left
second molar. For the occlusion, to maintain proper Class

I molar/ canine relationship, ideal overbite/ overjet and
original vertical dimension.
Treatment Plan

Skeletal anchorage has gained popularity as a

treatment modality to provide more ﬂexible and efﬁcient
orthodontic treatment, to reduce the need for patient
compliance, and to decrease undesirable side effects.

6,7

In this report, we presented two cases of complete buccal
crossbite who were corrected with the aid of miniscrew
anchorage.

The upper left third molar was extracted to provide

space for alignment. One miniscrew (2.0mm in diameter,
9mm long, LOMAS; Mondeal, Tuttlingen, Germany)

was placed on the palatal side between the upper left
st

1 and second molars. Another one was inserted at the
buccal shelf of lower left molars. The ﬁxed appliance was

combined for detailing tooth movement. The space caused
by the missing of the lower left ﬁrst molar was maintained

CASE 1

for a ﬁxed prosthesis.

A 28-year-old female complained frequent cheek

biting. She had balanced facial proportion and no major
facial asymmetry. Her dental occlusion revealed posterior

complete buccal crossbite on the left first and second
st

molars. (Fig.1-1) The lower left 1 molar was missing
nd

for several years, and the lower 2 molar was mesially
and lingually tilted. The upper left molars were buccally
ﬂared and extruded. These contributed to the left posterior
complete buccal crossbite. The patient had bilateral Class

I canine relationship and the lower dental midline shifted

to left side by 1mm. The panoramic ﬁlm showed that the
lower left second molar was mesially tilted. (Fig. 1-2) The
skeletal and dental cephalometric analyses were all within
the normal range. (Fig.1-3, Table1) A posteroanterior
J. Taiwan Assoc. Orthod. 2011, Vol. 23. No. 2

Treatment Progress
Two weeks after miniscrew insertion, elastic chains

were applied by running through the occlusal surface
from the miniscrews to the buccal attachment of the

left upper molars and the lingual cleat of the lower left
second molar. The intrusion and crossbite correction were

performed simultaneously. (Fig.1-5) Segmental .016 NiTi
arch wire was placed for leveling and alignment in upper

left posterior segment. The bite block was bonded on
the right lower molar to eliminate occlusal interference.
After the upper molars were intruded, the buccal tube was

added to the lower left second molar and a segmental .018
NiTi arch wire was placed for leveling and alignment of

lower left posterior teeth. At the final stage of crossbite
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correction, short-term cross elastics were applied to

superimposition revealed minimal opening of mandibular

appliances were bonded for detailing dental movement

inclination were also well maintained. (Fig. 1-8, Table 1)

treatment. After one year and seven months, the

to the original position. The upper molars in the left side

relationship and intercuspitation were achieved. (Fig.1-6)

during uprighting. (Fig.1-9) The posterior crossbite

not come to our clinic regularly every month due to her

maintained. (Fig.1-10) The superimposition from the

facilitate the crossbite correction. Full mouth fixed

plane angle; the skeletal Class I proﬁle and proper incisor

and ﬁnishing the occlusion at a later stage of orthodontic

The upper molars in the right side were maintained close

orthodontic treatment was ﬁnished. A good Class I molar

were intruded 3mm and the lower left molar was extruded

The treatment time was longer because the patient could

was fully corrected. The occlusal plane symmetry was

occupation.

posteroanterior film indicated that upper left molars

Treatment Results
2

nd

The panoramic film showed that the lower left

molar was uprighted and good root paralleling

was achieved. (Fig.1-7) The lateral cephalometric

were moved palatally. The lower left second molar was

also buccally uprighted. (Fig. 1-11) Three years after the
treatment, the occlusion was well maintained, and the
st

lower left 1 molar was restored by a fixed prosthesis.
(Fig. 1-12)

Fig 1-1. Facial and intraoral photographs before treatment
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Fig 1-2. Panoramic ﬁlm before treatment

Fig 1-3. Lateral cephalometric film before
treatment

Fig 1-4. The maxillomandibular width difference (Ag to Ag' minus JR to JL) was
20mm. Thendupper left molars were extruded and buccally flared, and the
lower left 2 molar was lingually tilted.

Fig 1-5. Upper and lower miniscrews were inserted, and the orthodontic treatment was started.

J. Taiwan Assoc. Orthod. 2011, Vol. 23. No. 2
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Fig 1-6. Facial and intraoral photographs after treatment

Fig 1-7. Panoramic ﬁlm after treatment

54

Fig 1-8. Lateral cephalometric ﬁlm after
treatment
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Fig 1-9. Lateral cephalometric superimposition: before and after treatment
A. Overall superimposition; B.ndMaxillary superimposition; C. Mandibular superimposition nd
The solid lines represent the 2 molars on the normal side, and the dashed lines indicate the 2 molars on the affected side.

Fig 1-10. Posteroanterior cephalometric ﬁlm & tracing after treatment

Fig 1-11. Posteroanterior cephalometric superimposition:
before and after treatment.
The superimposition was overlayed on bilateral
zygomatic arches and nasal septum.

Fig 1-12. Three years after the treatment, the occlusion was well maintained.

J. Taiwan Assoc. Orthod. 2011, Vol. 23. No. 2
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Table 1. Cephalometric Analysis of Case 1

SN-FH
SN-MP
SNA
SNB

Initial
7
35.5
85
82.5

ANB
A-N⊥
Pog-N⊥
UAFH/LAFH
U1-SN
IMPA
U1-L1
UL-E line
LL-E line

2.5
1.5
-0.5
0.8
105
92.5
128
-

Finish
7
36
85
82
3
1.5
-1.5
0.79
105
92.5
127
3
3

Norm
7.0±2.6
32.5±4.3
82.0±3.5
80.6±3.2
2.5±1.8
1.0±3.5
-2.3±6.7
0.82±0.06
109.9±8.0
99.2±6.8
121.9±10.5
1.9±1.2
1.8±1.6

extruded with buccal flaring, and the lingual tilting of

CASE 2
A 21-year-old female came for treatment with the

chief complaint of inability to chew with her back teeth
on the right side. (Fig.2-1) She had mild facial asymmetry
with her chin deviated to the left side. Her facial proﬁle was

straight. The intraoral examination showed Class I molar

and canine relationships on both sides. The right side
nd

complete buccal crossbite started from the 2 premolar
nd

to the 2 molar. The upper right 1st and 2nd molars were
nd

buccally flared and the lower right 2 premolar to 2

nd

molar were lingually tilted.

The panoramic film showed that the upper right

posterior teeth were elongated, and the lower right 2

nd

st

premolar and 1 molar were mesially tilted. (Fig.2-2)

The soft tissue and dental analyses were all within the
normal range in lateral cephalogram. (Fig. 2-3, Table 2)

In the posteroanterior view, the chin was deviated to left
by 2mm; the maxillomandibular width difference was

16 mm (Ag to Ag' minus JR to JL), which was slightly
8

below the normal range in adults. The skeletal transverse

discrepancy was not severe; therefore non-surgical
treatment was attempted to correct the scissors-bite. The
upper right molar was extruded and buccally ﬂared, and
the lower right molar was lingually tilted. (Fig. 2-4)

The main problems for the patient were mild facial

asymmetry with the chin deviated to the left side, right
posterior complete buccal crossbite, tooth numbers #15-17

56

Changes
0
0.5
0
-0.5
0.5
0
-1
-0.01
0
0
-1
-

#45 to #47. The diagnosis was skeletal and dental Class I

malocclusion with right posterior complete buccal crossbite.
Treatment Objectives
The treatment objectives were to maintain the soft

tissue and skeletal relationship and to correct the right
posterior scissors-bite. The correction included intrusion
and palatal tilting of the upper right posterior teeth, and

buccal uprighting of the lower right posterior teeth. We
aimed to maintain the vertical dimension and not to alter
the previous occlusion on the left side.
Treatment Progress
The miniscrews were placed into the palatal side of
st

the upper right 1 molar and the buccal shelf of the right
st

mandibular 1 molar. After 2 weeks, the NiTi coil springs

were applied by running through the occlusal surface

from the miniscrews to the buccal side of the upper right
molars and the lingual side of the lower right molars. The
bite block was bonded on the occlusal surface of lower

left molars and gradually reduced by 2 weeks interval.
The intrusion and crossbite correction were performed
simultaneously. (Fig. 2-5)

The patient was asked to wear short-term cross

elastics to facilitate the crossbite correction. Because the
bite block eliminated occlusal interference, the scissors-

bite was corrected effectively within 4 months. Then
dental alignment and detailing was achieved by full mouth
ﬁxed appliance later.

J. Taiwan Assoc. Orthod. 2011, Vol. 23. No. 2
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Treatment Results
After one year and two months, the treatment was
completed. Bilateral Class I molar and canine relationship
and good interdigitation were accomplished. (Fig. 2-6)
The right upper molars were intruded and palatally
moved, and the lower molars were buccally uprighted and
also intruded. Good root angulation was achieved. (Fig.
2-7) Changes on lateral cephalometric superimposition

were minimal. The mandibular plane angle did not
noticeably increase and proper incisor inclination was

maintained. (Fig. 2-8, Table 2) The upper molar of the
right side was intruded 3mm, and the lower right molar

was slightly intruded during uprighting. (Fig. 2-9) The
superimposition of posteroanterior ﬁlm indicated that the
occlusal plane cant was well leveled and corrected. The
mild chin deviation was maintained as before treatment.
(Fig. 2-10, 2-11)

Fig 2-1. Pretreatment facial and intraoral photographs

Fig 2-2. Panoramic ﬁlm before treatment

J. Taiwan Assoc. Orthod. 2011, Vol. 23. No. 2

Fig 2-3. Lateral cephalometric film
before treatment
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Fig 2-4. The maxillomandibular width difference was 16mm. The upper right molar
was extruded and buccally ﬂared, and the lower right molar was lingually
tilted.

A

B

C
Fig 2-5. A. Intraoral photographs before treatment
B. The orthodontic treatment was started.
C. One month after the treatment
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Fig 2-6. Facial and intraoral photographs after treatment

Fig 2-7. Panoramic ﬁlm after treatment

J. Taiwan Assoc. Orthod. 2011, Vol. 23. No. 2

Fig 2-8. Lateral cephalometric film after
treatment
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Fig 2-9. Lateral cephalometric superimposition: before and after treatment
A.Overall superimposition; B.Maxillary superimposition; C.Mandibular superimposition

Fig 2-10. Posteroanterior cephalometric film & tracing after treatment: Posterior
complete buccal crossbite was corrected, and the occlusal plane cant was
well leveled.

Fig 2-11. Posteroanterior cephalometric superimposition: before and
after treatment
The upper right molar was palatally moved, and the lower
right molar was buccally uprighted.

Table 2. Cephalometric Analysis of Case 2

Initial

Finish

SN-FH
SN-MP

5.5
28

5.5
29.5

0
1.5

7.0±2.6
32.5±4.3

SNA

Norm

81

80

-1

82.0±3.5

SNB
ANB
A-N⊥
Pog-N⊥
UAFH/LAFH
U1-SN
IMPA

79
2
-2.5
-7
0.87
104
99

78
2
-3
-9
0.84
103
106

-1
0
-0.5
-2
-0.03
-1
7

80.6±3.2
2.5±1.8
1.0±3.5
-2.3±6.7
0.82±0.06
109.9±8.0
99.2±6.8

U1-L1

128

121

-7

121.9±10.5

0
-0.5

1.9±1.2
1.8±1.6

UL-E line
LL-E line

60

Changes

0
2

0
1.5
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Scissors-bite correction with molar extrusion

DISCUSSION

could induce occlusal plane cant and an increase in

The posteroanterior cephalometric (PA) film is a

the mandibular plane angle.

10

On the other hand, the

useful tool in diagnosing the posterior buccal crossbite.

correction by molar intrusion could prevent severe

skeletal facial asymmetry, chin deviation, and occlusal

and crown fabrication. In our cases, using miniscrew

distinguish the etiology and differentiate the transverse

The treatment results are more reliable and predictable

transverse discrepancy reveals a difference of maxillary

Several studies have investigated the interrelationship

Furthermore, posteroanterior film can be used to assess

occlusal reduction, iatrogenic endodontic treatment,

plane canting in the orthodontic examination. It helps to

anchorage, clockwise rotation of mandible was minimized.

discrepancy from skeletal or dental origins. A skeletal

than conventional treatment.

and mandibular skeletal base width. The dental origin of

between orthodontic intrusion and periodontal condition.

and extrusion, such as buccal flaring of the upper molar

intrusion in the presence of good oral hygiene and no

scissors-bite is characterized mainly by dental tipping
and lingual tilting of the lower molar. The molar axes

in the buccal-lingual direction can be assessed on PA
ﬁlm. The above information is difﬁcult to be detected in

lateral cephalometric ﬁlm. For the vertical dimension, the

extrusion of the molars can be seen more clearly on PA
ﬁlm than on lateral ﬁlm. The information from the PA ﬁlm
is valuable for making a proper diagnosis, a treatment plan,
and an outcome evaluation for the scissors-bite correction.

The characteristic malalignments in scissors-bite are

buccally flared and extruded upper molars with lingual
tilting and extruded lower molars. Disadvantages and

limitations exist in conventional orthodontic treatment
for scissors-bite corrections. Conventional orthodontic
methods usually involve intermaxillary elastics combined
with a semifixed or fixed orthodontic appliance. This

requires a complex appliance design or bonding and
ﬁxation of the dental arch to reinforce the anchorage. This

approach is suitable for single-tooth crossbite and mild

cases. Side effects such as extrusion and tipping of the
anchorage teeth might be uncontrollable. These might also
induce undesirable clockwise rotation of the mandible and
a decrease in overbite. Patient cooperation is necessary
to provide better vertical control and minimize molar

extrusion. Therefore, the results of the treatment might
be unpredictable. Modified transpalatal and/ or lingual

11

12

Melsen et al investigated the outcome of orthodontic
periodontal inﬂammation. New cementum formation and
new collagen attachment were observed in an animal
study. Clinical study revealed that orthodontic intrusion
improved reduction of clinical crown length and coronal
displacement of the attachment level in adult patients with
13

periodontal infrabony defects. However, if patients have
plaque induced gingival inﬂammation, orthodontic forces can
induce rapid periodontal breakdown. Periodic observation of
the periodontal health and oral hygiene reinforcement are
essential for orthodontic tooth intrusion movement.
Placement of palatal miniscrews should be done with
caution as not to damage the greater palatine nerve and
artery. The neurovascular bundle is mostly localized at
the junction of the vertical and horizontal palatal walls of
14

the vault. Greater palatine nerve exits from the greater
palatine foramen and extends anteriorly 5 to 15 mm from
15

the gingival margin. The greater palatine foramen is
also located nearby. The location of the greater palatine
foramen is mostly palatal to the third molars or between
the second and third molars.

16

Kravitz and Kusnoto

suggested that miniscrews placed in the palatal interdental
15

area should be mesial to the second molars.

Retention of the scissors-bite correction can be
achieved in several ways. Good interdigitation of Class I

holding arch with hook design for applying intramaxillary

molar and canine relationships is a prerequisite to ensuring

Although it could reduce side effects, the amount of

molar can also prevent mesial and lingual tipping of the

elastics has been reported for scissors bite correction.
correction was limited.

J. Taiwan Assoc. Orthod. 2011, Vol. 23. No. 2
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long-term stability. Restoring the missing mandibular 1
mandibular 2

nd

st

molar and stabilize the occlusion. The
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plate of the Hawley retainer can maintain transverse arch

Yamamoto T, Yamashiro T. Use of palatal miniscrew

retainer in the posterior teeth and masticatory exercise

enhance efficiency of molar scissors-bite correction.

stability. Other approaches such as using a bonded ﬁxed
3

have also been recommended in the literatures.

CONCLUSION
With the aid of miniscrew anchorage in the maxillary
and mandibular posterior area, complete scissors-bite
can be efficiently corrected with maintenance of good
dental health. The advantages of miniscrew anchorage for
scissors-bite correction were maintaining the mandibular
plane angle, independence from patients' compliance,
correction or level of the occlusal plane cant, and more
reliable treatment results. Stability of correction could be
maintained in long term.
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使用迷你植體錨定協助臼齒剪刀狀錯咬之治療
吳婷婷．柯雯青
台北長庚紀念醫院顱顏齒顎矯正科
長庚大學顱顏口腔醫學研究所
長庚紀念醫院顱顏醫學研究中心

後牙完全頰側錯咬在矯正治療上屬較困難的治療類型。完全頰側錯咬的呈現大多為上顎後牙過度萌
發咬在下顎後牙頰側，治療目標即是將過度萌發且往頰側傾倒的上顎後牙往上壓入及往 側移動，同時
將倒向舌側的下顎後牙往頰側移動並扶正。使用傳統方式改正完全頰側錯咬時，容易發生患側牙齒挺出
及咬合面傾斜之副作用。使用迷你骨釘可以有效地改正後牙錯咬，控制牙齒垂直高度與咬合平面平整，
也較不依賴病人的配合。病例報告兩位成人女性，因臼齒完全頰側錯咬而求診。治療方式是將迷你骨釘
施打在上顎後牙 側及下顎後牙頰側，提供牙齒往水平移動與垂直控制，治療時放置咬合墊高塊於咬合
正常側以減少咬合干擾。以此改正完全頰側錯咬，咬合平面不致傾斜，而下顎骨角度亦維持原狀，牙周
健康亦得以維持。 (J. Taiwan Assoc. Orthod. 23(2): 50-63, 2011）
關鍵詞：植體錨定、臼齒剪刀狀錯咬、完全頰側錯咬
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